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Abstract
Gestures are a crucial part of communication as they aid listeners in identifying meaning
in conversation. The present study investigates the relationship between attention-direction
gestures and the interpretation of discourse information in bilingual and monolingual speakers.
Most research to this day has focused on the production of non-verbal cues in bilingual
speakers, while the domain in comprehension of non-verbal cues has not yet been explored in
this population. The aim of the present study is to contribute to filling this gap, by examining
how bilingual speakers use attention-directing cues, such as Looking and Pointing, when they
interpret discourse information (i.e., ambiguous pronouns) provided either by a native or a nonnative speaker.
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Chapter 1: Previous Studies
1.

Introduction
Even though gestures and non-verbal factors comprise 93 percent of communication

(Mehrabian, 1971), most research studies to this day have focused only on the production of
gestures, neglecting the comprehension of non-verbal cues during discourse interpretation
(Ekman & Friesen, 1969; Alibali, Kita & Young, 2000).
The present study investigates the relationship between attention-directing gestures and
the interpretation of discourse information in monolingual and bilingual speakers. As a crucial
part of communication, gestures aid listeners in identifying meaning in conversation (e.g. Nappa
& Arnold, 2014). The majority of current research that focuses on bilingualism has been
dedicated to the production of gestures in bilingual speakers (Kita & Özyürek, 2003; Gullberg &
McCafferty, 2008; Brown & Gullberg, 2008), while the domain of the comprehension of
gestures has not yet been explored in this population. This study will contribute to filling this gap
by investigating how bilingual speakers treat attention-directing cues, such as Looking and
Looking and Pointing, when they interpret ambiguous pronouns produced by either a native or a
non-native English speaker.
The success of communication is based on the listener’s comprehension and
interpretation of speech and the intention of the speaker. Social non-verbal cues allow the
listener to infer the speaker’s intended meaning. In this study the focus is on the effect that these
cues produce when listeners encounter a pronoun that presents a high degree of ambiguity. The
question here is about how the speaker guides her attention to express intention during speech
and how the listener solves the problem of referential identification. Will the gestures enhance
the comprehension of bilingual speakers in comparison with monolingual speakers? In the next
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section, I focus on the first-mention bias which is known to guide the listener/reader’s
interpretation of pronouns.
1.1

First-mention bias and attention-directing cues
The interpretation of pronouns can be influenced by context (Hartshorne, Nappa &

Snedeker, 2014). Research focusing on the comprehension of referring expressions has provided
evidence that the felicitous interpretation of pronouns is based on the interaction of a number of
factors that determine their accessibility, including semantic, syntactic, lexical and discourse
structural information (e.g., Kaiser, 2011; Kaiser & Trueswell, 2008).
We know that native speakers of English prefer to resolve ambiguous pronouns to the
first-mentioned character in the previous sentence (Nappa & Arnold, 2014). For example, in a
given sentence such as (1), participants are more likely to interpret the pronoun he as referring to
Mickey rather than Donald.
(1) Mickey is having a snack with Donald. He wants some chocolate milk.
Additionally, studies that investigated the comprehension of pronouns in native speakers
of English, have demonstrated that listeners use social cues to interpret ambiguous pronouns and
successfully understand everyday conversations and interaction, directing the way we
communicate with each other (e.g., Nappa & Arnold, 2014). Nappa & Arnold (2014) studied the
first-mention bias when a speaker produces ambiguous pronouns and how the bias can be
modulated by the speaker’s Looking and Pointing gestures. In their experiment, listeners heard
short stories about two toy characters of the same gender, as illustrated in example (2), followed
by a sentence that started with an ambiguous pronoun (3):
(2) This story is about Minnie and Daisy. Minnie is having a snack with Daisy.
(3) She wants the raisins.
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Participants had to answer a comprehension question that identified the referent of the
ambiguous pronoun.
The experiment tested the listener’s preferences during the interpretation of ambiguous
pronouns contrasting first-mention bias effects with the effects of the speaker’s directed
attention. The speaker directed the listener’s attention by manipulating social cues such as
Looking, as a cue to the speaker’s focus of attention, and Pointing as a cue to directed attention.
The responses showed that the participants were much more likely to select the first
mentioned character in the previous sentence (NP1) than the second mentioned character in the
previous sentence (NP2) to interpret the baseline Neutral condition, where no cues to NP1/NP2
interpretation were provided by the speaker. This preference showed a strong first-mention bias
in the participants’ interpretation of ambiguous pronouns, which was modulated by the Lookingonly and Looking and Pointing cues. When the speaker looked or pointed at NP1, this preference
for a NP1 interpretation increased slightly, but when the speaker pointed at NP2, participants
chose NP2 on a majority of trials.
Nappa & Arnold demonstrated that not only the first-mention bias is important in the
interpretation of pronouns, but also intentionality is a crucial aspect of reference i.e., the
expectation/interpretation based on the intentions of the speaker, as demonstrated by the
integration of the social cues to reference during pronoun resolution. Listeners take into account
the speaker’s intentions, by considering social cues (Looking-only, and Looking and Pointing
combined).
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1.2

First-mention bias, production of pronouns and attention-directing cues in
bilinguals
The aim of the present study is to examine the use of attention-directing cues in bilingual

speakers, as they interpret potentially ambiguous pronouns uttered by either a native or a nonnative speaker.
Studies on the use of the first-mention bias in second language speakers have
demonstrated that the bias is used successfully by English learners (e.g., Cunnings, Fotiadou &
Tsimpli, 2016; Contemori & Dussias, 2016). Previous studies have also shown that when
producing referential expressions in a second language, bilinguals may differ from monolinguals
native speakers of the language (e.g., Belleti, Bennati & Sorace, 2007; Sorace, 2011; Contemori
& Dussias, 2016). For example, by using two sentence-elicitation tasks, Contemori & Dussias
showed that English learners tend to produce more pronouns than native English speakers, even
when the use of a pronoun leads to potential ambiguity in speech, as illustrated in (4):
(4) Mickey is playing outside with Donald. He wants the ball.
Additionally, previous research has shown that native speakers of Spanish who speak
English as a second language, at the intermediate level of proficiency, produce pronoun errors
confusing the male pronoun he with the female pronoun she more often than other learners of
English (e.g., French L1, English L2) (Antón-Méndez, 2010). However, earlier research has
neglected the study of how bilingual speakers interpret attention directing cues and referential
expressions that are potentially ambiguous.
Some researchers have focused on the use of social cues to reference, testing bilingual
children in comparison to monolingual children (e.g., Yow, 2015; Yow & Markman, 2011).
Studies conducted with bilingual children found that bilinguals are more sensitive to various cues
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present in the communicative context than monolingual children, and can use them more
efficiently to interpret the intent of the speaker (e.g., Yow, 2015), providing evidence that
bilingualism improves children’s ability to infer a speaker’s referential intent from non-verbal
cues, due to their unique language experience. This study explored whether children were able to
use co-referential localizing gestures and order-of-mention in pronoun resolution, and whether
growing up in a bilingual environment could impact children’s sensitivity to communicative
gestures to resolve ambiguous pronouns. They found that there was a significant difference
between monolingual and bilingual children. Bilingual children showed more sensitivity to a
speaker’s co-referential localizing gestures than monolingual children, choosing more the firstmentioned character when a gesture was consistent with the first-mentioned character than when
a gesture was consistent with the second-mentioned character. They concluded that children
growing up in a bilingual environment may experience more communicative challenges than
those growing up in a monolingual environment. Bilingual children may resolve communicative
challenges by frequently monitoring the context and using verbal and non-verbal cues available
to better understand the speaker’s intent, more efficiently than monolinguals.
As shown in previous research, bilingual speakers not only pay attention to content, but
they also make use of multiple mechanisms to interpret meaning and understand the message
(Yow & Markman, 2011). Does the enhanced ability to interpret referential gestures observed in
bilingual children extend into adulthood? In the present study, I address this research question
with two experiments. Experiment 1 examined the bilingual and monolingual speakers’
interpretation of ambiguous pronouns produced by a native speaker of English and the effect of
two speakers’ attention-directing cues: Looking-only and Looking and Pointing. Experiment 2
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uses the same experimental material as Experiment 1, but in this case, the speaker producing the
ambiguous pronouns and the attention-directing cues is a non-native speaker of English.
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Chapter 2: Experimental Study
2.

Introduction
The purpose of the experiments is to investigate the relationship between attention-

directing gestures and the interpretation of discourse information in monolingual and bilingual
speakers. In these experiments, I examine how the first-mention bias is regulated by two social
cues, Looking-only and Looking and Pointing, which are known to direct the attention of the
participant during the interpretation of ambiguous pronouns (e.g., Nappa & Arnold, 2014).
Additionally, the experiments test the strength of each cue against the first-mentioned bias effect
in monolingual speakers compared to bilingual speakers.

2.1

Experiment 1 – Method

2.1.1 Participants
The participants for Experiment 1 were 41 Spanish/English bilingual speakers (mean age:
23.8; SD: 5.09) and 61 monolingual native speakers of English (mean age: 37.5; SD: 10.1). All
of the bilingual speakers and eight of the monolingual speakers were undergraduate and graduate
students, recruited at The University of Texas at El Paso. They received course credit for their
participation. The remaining 53 monolingual speakers who participated in Experiment 1 were
recruited through the Amazon Mechanical Turk online platform in return for monetary
compensation ($3.00).
Most of the bilingual participants were born in Mexico and had moved to the United
States at different times in their lives. Most of the participants had early exposure to English at
different stages in their childhood. They were all immersed in an English-speaking environment
at the time of their participation in the experiment.

7

Bilingual participants were selected on the basis of their performance on a section of the
Michigan English Language Institute College English Text (MELICET), which contained 50
multiple-choice questions, divided into two sections – 30 grammar questions and 20 cloze
questions form a reading passage. Only participants who attained as least 30 points out of the
total 50 were invited to participate. Eight bilingual participants had a score lower than 30 on the
MELICET, who therefore were classified as having low proficiency in English, were excluded
from the data analysis. Table 1 displays information about the language background of the
bilingual speakers from the Language History Questionnaire (Marian, Blumenfeld &
Kaushanskaya, 2007) and their English proficiency measured with the MELICET English
proficiency test.

Table 1: Bilingual Participants Information: Mean (SD)
Spanish – L1

English – L2

Age of exposure (in years)

1.18 (1.11)

5.72 (4.21)

Became fluent (in years)

3.65 (1.64)

10.96 (6.78)

Length of residence in a country where the
language is spoken (in years)
Length of residence in a family where the
language is spoken (in years)
Speaking (1-10)

16.85 (8.62)

16.93 (8.55)

23.36 (4.31)

15.24 (9.93)

9.0 (1.23)

8.39 (1.66)

Listening (1-10)

9.42 (0.81)

8.72 (1.37)

Reading (1-10)

8.78 (1.45)

8.66 (1.38)

Average daily exposure

6.19 (1.65)

5.82 (2.21)

13 participants

20 participants

----

40.45 (4.89)

Self-reported measures

Language dominance
Language proficiency MELICET
Score (out of 50)
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Monolingual participants recruited from the Amazon Mechanical Turk online platform
were selected on the basis of their age, language fluency, nationality, and place of residence.
This information was obtained from the demographics section of Qualtrics. A total of 23
participants were excluded from the data analysis because they were older than 42, were fluent in
more than one language, or they were born/living outside the U.S.
2.1.2 Materials
The task included the use of 181 short videos, one hundred and forty-four experimental
videos, 34 filler videos, 2 practice videos, and 1 instructional video. All the videos were filmed
with a Fuji X-E1 camera in a sound treated room in the Languages and Linguistics Department at
The University of Texas at El Paso. The videos were edited with Windows Movie Maker prior to
inclusion into the experiment. The cross-platform audio software Audacity was also used to edit
sound and reduce the audio background noise. Each video ranged from 12 s to 17 s, depending
on the length of the sentences. The short videos were uploaded to Qualtrics as part of an online
survey.
The same stimuli structure was used as in Nappa & Arnold (2014). Each participant
watched a total of 61 short videos; 24 experimental stimuli, 34 fillers, 2 practice videos, and the
instructional video. Each short video featured a female native speaker of English (see Figure 1)
who was sitting at a table with two toy plush animal characters, one on each side of the table, and
a toy object in the middle of the table. The woman in the video presented the two toy characters
and told a simple story about them, as illustrated in. (5):
(5) This is a story about Donald and Mickey. This is Donald and this is Mickey.
Donald is having lunch with Mickey. He wants some milk.
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After watching a short video, the participant’s task was to answer a comprehension
question that asked to specify which of the characters wanted the mentioned object (e.g., the
milk) between the two characters mentioned in the preceding discourse (Donald vs. Mickey).
The one hundred and forty-four experimental videos were divided into six lists.
Participants watched each video only once, in one of the six conditions. There were a total of
twenty-four stories per condition, creating a design of Cue Type (Looking-only and Pointing and
Looking) with Cue Location (NP1, Neutral, and NP2). All of the Pointing cues were
accompanied by Looking cues to the same position to maintain spontaneity.
To analyze the data, the proportion of NP2 responses for each condition was counted.
That is, in example (5) the number of times participants identified Mickey as the one who wants
milk.
In each of the experimental videos, the two toy characters were the same gender, and the
second sentence began with an ambiguous pronoun. (He or She), as illustrated in (6)
(6) Donald is having lunch with Mickey. He wants some milk.
Filler videos had a similar format as the experimental videos, but the two toy characters
were of different gender in some of the videos, and the second sentence mentioned one of the
characters by name, as shown in (7). As a result, no ambiguous pronoun was present in the filler
sentences.
(7) Mickey and Daisy are playing with toys. Daisy wants the helicopter.
Figure 1 illustrates examples of Looking-only and Looking and Pointing cues,
demonstrated by a female native speaker of English.
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Figure 1: Native speaker of English showing examples of Looking-only
and Looking and Pointing conditions

From left to right, top row, display of the Looking-only conditions:
Condition 1 – Looking cue to NP1 (first-mentioned character in preceding sentence).
Condition 2 – Neutral Looking cue (to a central location).
Condition 3 – Looking cue to NP2 (second-mentioned character in preceding sentence).
From left to right, bottom row, display of the Looking and Pointing conditions:
Condition 4 – Looking and Pointing cue to NP1 (first-mentioned character in preceding
sentence).
Condition 5 – Neutral Looking and Pointing cue (to a central location).
Condition 6 – Looking and Pointing cue to NP2 (second-mentioned character in
preceding sentence).
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2.1.3 Procedure
The testing was conducted in a sound-treated room. Participants were tested one at a
time. First, participants signed a consent form. Next, each participant was seated in front of a
computer. They were instructed to complete the Language History Questionnaire (Marian et al.,
2007) and the MELICET test. After they completed the two questionnaires, participants were
given instructions to complete the Qualtrics survey, in which they had to answer seven
demographic questions. They were given instructions to put on headphones and watch short
videos of stories about two toy female characters (Minnie and Daisy) and two toy male
characters (Mickey and Donald). They were told that a group of videos would be later used for
an experiment with young children to establish the credibility of using childlike stories. Then,
they were told that after each video they had to answer a question and give a plausibility rate. For
the experimental videos, the memory question assessed pronoun resolution.
For example, in the item shown in Figure 1, the question asked was, as illustrated in (8):
(8) Who wants some milk?
For the filler items, the memory question could be about location, as illustrated in (9):
(9) Who was on the right side of the screen?
Or a question such as (10):
(10) What does Daisy want to eat?
For each of the videos, after the memory question, participants were asked to give a
plausibility rate. These plausibility questions were not analyzed; they were only used to distract
the participants’ attention away from the purpose of the experiment.
At the end of the survey, participants were asked to answer questions about the woman in
the video, her aspect, and the languages she spoke. Likewise, they had to indicate how often they
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interacted with non-native speakers of English on a daily basis. These responses were analyzed.
Each session lasted from 45 minutes to one hour.
The participants recruited on the Amazon Mechanical Turk online platform, answered the
survey from their remote location. They were given a link to be able to access the Qualtrics
survey through the Amazon Mechanical Turk website. They followed the same procedure as the
other participants, except they did not complete the Language History Questionnaire (Marian et
al., 2007) or the MELICET test.
2.1.4 Results
Ninety percent of the bilingual participants were able to identify the person in the videos
as a speaker of English whose aspect is White-American; ninety-eight percent of the
monolingual participants identified her as speaker of English whose aspect is White-American.
Table 2 displays the information about the percentage of daily exposure to non-native speech.

Table 2: Participants Daily Exposure to Non-Native Speech

Bilingual speakers
Monolingual
speakers

Never

Sometimes

Often

All the time

0%

6.0 %

39.4 %

54.5 %

10.5 %

63.1 %

18.4 %

7.9 %

A repeated measures ANOVA was used to analyze the amount of NP2 responses
provided by the Monolingual and Bilingual Group, with Cue Type (Looking-only, Looking and
Pointing), Cue Location (NP1, Neutral, NP2), and Group (Monolinguals vs. Bilinguals) as main
factors.
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Figure 2: Mean proportion of NP2 responses by Group

The analysis revealed a main effect of Cue Location (F1(1,69) = 254.018; p<0.0001;
F2(2,92) = 512.619, p<0.0001), Cue Type (F1(1,69) = 13.745; p<0.0001; F2(2,92) = 93.149,
p<0.0001) and interactions between Cue Location and Cue Type (F1(1,69) = 13.466; p<0.0001;
F2(2,92) = 16.347, p<0.0001).
The Pairwise comparisons were conducted to untangle the interaction between Cue Type
and Cue Location. The analysis showed significant differences between all conditions, except the
two conditions in which the NP1 was cued with Looking-only vs. Looking and Pointing, where
no significant difference was found.
Overall, the results showed that bilinguals did not differ from monolinguals in the use of
the first-mention bias in the neutral location cue. Also, the two groups did not differ in the
reliance on the Looking-only and Looking and Pointing cues to NP1 and NP2 when the speaker
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in the experiment communicates in her native language. Differently from Nappa & Arnold
(2014), in my experiment the Looking-only cue seemed to strongly bias the participants’
interpretation (0.05% NP2 responses for Looking-only cue to NP1; 75% NP2 responses for
Looking-only cue to NP2), while in the Nappa & Arnold study Looking-only to NP2 solely
influenced the participants’ choices at chance level (N&A: 0.08% NP2 responses for Lookingonly cue to NP1; about 50% of NP2 responses for Looking-only cue to NP2). Therefore, in the
present experiment Looking-only cue is shown to be a more powerful social cue that directs the
listener/speaker attention to the relevant referent.
Interestingly, no difference was found between monolingual and bilingual speakers,
showing that bilingual speakers do not rely more on the social cues provided by the speaker.
However, reliance solely on the Looking-only cues was proven to be the weaker and more
probabilistic social cue in the previous study (Nappa & Arnold, 2014), while it was actually quite
strong for the Monolingual group in this experiment. To further investigate reliance on nonlinguistic cues, a second experiment was conducted in which the identity of the speaker in the
video was manipulated. In Experiment 2, a new group of monolingual and bilingual speakers
was recruited, and the videos contained the same conditions as in Experiment 1, but the speaker
in the video was a female non-native speaker of English.

2.2

Experiment 2 – Method

2.2.1 Participants
The participants for Experiment 2, were 41 Spanish/English bilingual speakers (mean
age: 24.53; SD: 5.29) and 56 monolingual speakers of English (mean age: 37.7; SD: 13.4). Fortyeight of the monolingual speakers who participated in Experiment 2 were recruited through the
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Amazon Mechanical Turk online platform in return for monetary compensation ($3.00). The
remaining eight monolingual speakers and all of the bilingual speakers were undergraduate and
graduate students, recruited at The University of Texas at El Paso. These participants received
course credit for their participation.
Most of the bilingual participants were born in Mexico and had moved to the United
States at different times in their lives. Most of the participants had early exposure to English at
different stages in their childhood. They were all immersed in an English-speaking environment
at the time of their participation in the experiment.
The selection of the bilingual participants for Experiment 2 was the same as the selection
for Experiment 1. Only participants who attained at least 30 points out of the total 50 were
invited to participate. In this experiment, two participants had a score lower than 30 on the
MELICET. Because they were classified as having low proficiency in English, they were
excluded from the data analysis.
Monolingual participants recruited from the Amazon Mechanical Turk online platform
were selected on the basis of their age, language fluency, nationality, and place of residence.
This information was obtained from the demographics section of Qualtrics. A total of 26
participants were excluded from the data analysis because they were older than 42, were fluent in
more than one language, or they were born/living outside the U.S.
Table 3 displays the information about the language background of the bilingual speakers
from the Language History Questionnaire (Marian, et al., 2007) and their English proficiency
measured with the MELICET English proficiency test.
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Table 3: Bilingual Participants Information: Mean (SD)
Spanish – L1

English – L2

Age of exposure (in years)

1.29 (1.17)

7.17 (5.50)

Became fluent (in years)

4.48 (1.67)

11.91 (5.75)

Length of residence in a country where the
language is spoken (in years)
Length of residence in a family where the
language is spoken (in years)
Speaking (1-10)

16.23 (9.24)

15.39 (9.72)

23.69 (6.23)

7.69 (9.41)

8.89 (1.33)

8.15 (1.42)

Listening (1-10)

9.15 (0.89)

8.76 (1.06)

Reading (1-10)

8.58 (1.54)

8.44 (1.38)

Average daily exposure

6.03 (1.93)

6.0 (1.78)

24 participants

15 participants

----

40.17 (4.48)

Self-reported measures

Language dominance
Language proficiency MELICET
Score (out of 50)

2.2.2 Materials
The materials were the same as in Experiment 1. The only difference was that the speaker
in the videos was a female non-native speaker of English (see Figure 3).

17

Figure 3: Non-Native English speaker showing examples of Lookingonly and Looking and Pointing conditions

From left to right, top row, display of the Looking-only conditions:
Condition 1 – Looking cue to NP1 (first-mentioned character in preceding sentence).
Condition 2 – Neutral Looking cue (to a central location).
Condition 3 – Looking cue to NP2 (second-mentioned character in preceding sentence).
From left to right, bottom row, display of the Looking and Pointing conditions:
Condition 4 – Looking and Pointing cue to NP1 (first-mentioned character in preceding
sentence).
Condition 5 – Neutral Looking and Pointing cue (to a central location).
Condition 6 – Looking and Pointing cue to NP2 (second-mentioned character in
preceding sentence).
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2.2.3 Procedure
The procedure was identical as in Experiment 1.

2.2.4 Results
Ninety-five percent of the bilingual participants were able to identify the person in the
videos as a speaker of Spanish whose appearance is Hispanic/Latina. Five percent of the
participants did not answer. Eighty percent of the monolingual participants identified her as
speaker of Spanish whose appearance was Hispanic/Latina; 16.7 percent identified her as
speaker of Spanish whose appearance was White; 3.3 percent indicated that she was Indian.
Table 4 displays the information about the percentage of daily exposure to non-native speech.

Table 4: Participants Daily Exposure to Non-Native Speech

Bilingual speakers
Monolingual
speakers

Never

Sometimes

Often

All the time

0%

12.8 %

10.0 %

56.4 %

3.3 %

53.3 %

23.3 %

20.0 %

A repeated measures ANOVA was used to analyze the amount of NP2 responses
provided by the monolingual and bilingual groups, with Cue Type (Looking-only, Looking and
Pointing), Cue Location (NP1, Neutral, NP2) and Group (Monolinguals vs. Bilinguals) as main
factors.
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Figure 4: Mean proportion of NP2 responses by Group

The analysis revealed a main effect of Cue Location (F1 = 120.363; p<0.0001; F2(2,92) =
93.929, p<0.0001), and interactions between Cue Location and Cue Type (F1() = 8.134;
p<0.0001; F2(2,92) = 4.444, p<0.014), Cue Type and Group (F1 = 7.267; p<0.009; F2(2,92) =
3.373, p<0.073) and Cue Location and Group (F1 = 15.779; p<0.0001; F2(2,92) = 9.409,
p<0.0001).
The Pairwise comparisons were conducted to untangle the interactions with Group. The
analysis showed that bilingual speakers produced significantly fewer NP2 responses in the NP1
cued conditions. The effect was significant by subject and by item for the NP1 Looking-only
condition (Looking at NP1: t1(67) = 4.279, p<0.0001; t2(46) = 2.981, p<0.005), and was
significant by subject in the Looking and Pointing condition (Looking and Pointing at NP1:
(t1(67) = 3.737, p<0.0001).
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Additionally, the bilingual speakers produced significantly more NP2 responses than the
monolinguals in the NP2 cued conditions (Looking-only at NP2: t1(67) = 2.003, p<0.049; t2(46)
= 1.708, p<0.094; Looking and Pointing at NP2: t1(67) = 5.218; p<0.0001; t2(46) = 3.586,
p<0.001).
The bilingual speakers also produced significantly fewer NP2 responses for the Neutral
location in the Looking-only condition, and the effect was significant by subject only (Neutral
location, Looking-only: t1(67) = 2.121; p<0.038).
Overall, the results show that bilingual speakers rely more heavily on the Looking-only
and Looking and Pointing cues than the monolingual participants when the speaker in the
experiment communicates in her non-native language.
In the second analysis, I looked at the bilinguals’ proficiency in English as a potential
factor that may influence the pattern of results observed.

Figure 5: Mean proportion of NP2 responses by English proficiency
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Bilingual participants were divided in two groups: participants with intermediate
proficiency in English (30-40 score on MELICET) and participants with high proficiency in
English (41-49 score on MELICET). The results are shown in Figure 5 (Monolinguals = 1;
Intermediate Proficiency = 2; High Proficiency = 3). The trend illustrated in Figure 5 seems to
suggest that differences are wider between highly proficient bilinguals and monolinguals, than
they are between intermediate bilinguals and monolinguals.
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Chapter 3: Discussion and Conclusion
3.

General discussion
The purpose of this study was to clarify if bilingual speakers rely on attention-directing

cues to enhance the comprehension of the speaker’s intention in discourse in comparison to
monolingual speakers. The responses of one hundred and fifty participants were analyzed in two
experiments using a Repeated Measures ANOVA. The main factors in the statistical analysis
were the Cue Type (Looking-only and Looking and Pointing), Cue Location (NP1, Center, NP2),
and Group (Monolinguals vs. Bilinguals). Participants’ language background and proficiency in
English was also considered, as well as exposure to non-native speech. The results of each of the
experiments are discussed separately.
3.1

Experiment 1
In Experiment 1, I was able to replicate the results of Nappa & Arnold (2014). Notice

however, that in Nappa & Arnold (2014) the Looking-only to NP2 influenced the participant’s
choices at chance level (N&A: 0.08% NP2 responses for Looking-only cue to NP1; about 50%
of NP2 responses for Looking-only cue to NP2). In this experiment, the results of the
monolingual speakers showed that the Looking-only cue heavily biased the participants’
interpretation (0.05% NP2 responses for Looking-only cue to NP1; 75% NP2 responses for
Looking-only cue to NP2). Therefore, the Looking-only condition showed to be a more powerful
social cue that directs the listener/speaker’s attention to the relevant referent.
The results of the bilingual participants showed that bilinguals do not differ from
monolinguals in the use of the first-mention bias as shown by the neutral location cue. This
confirms results by previous studies showing a reliable use of the first-mention bias in Greek
learners of English (Cunnings et al., 2016).
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Additionally, there were not found significant differences between the Monolingual and
the Bilingual groups in any of the conditions, indicating that bilingual speakers do not rely more
than monolinguals on the social cues provided by the speaker, as predicted, based on previous
research on bilingual children. (Yow, 2015). Both groups relied equally on social cues when the
speaker was communicating in her native language. However, as mentioned before, the Lookingonly cue was proven to be a relatively strong cue in the monolingual group, compared to the
Nappa & Arnold study.
To further investigate if any differences between monolingual and bilingual speakers
exist with respect to the use of attention-directed cues, a second experiment was conducted.
Experiment 2 tested the same research questions as Experiment 1, adding to the context a new
female speaker who was a non-native speaker of English.
3.2

Experiment 2
For Experiment 2, the results of the bilingual participants will be discussed first, and then

the results of the monolinguals.
First, it was found that the bilingual speakers produced significantly more NP2 responses
than the monolingual speakers in the NP2 cued conditions. Additionally, the bilingual speakers
produced significantly fewer NP2 responses for the Neutral Location in the Looking-only
condition. The results suggest that the bilingual participants relied on social cues (Looking-only
and Looking and Pointing) more heavily than the monolingual participants, when the speaker
communicated in a non-native language.
These data are in line with previous research conducted with bilingual children (e.g.,
Yow, 2015). As shown by Yow (2015), bilingual children have to constantly monitor what
language a speaker is using and what labels should be used for a single referent in different
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languages. Therefore, bilingual children have to solve potential communicative challenges by
regularly monitoring the context and using verbal and non-verbal cues accessible to them in any
situation to be able to understand the intent of the speaker (Yow, 2015). This determines
differences in how bilingual children integrate non-linguistic cues provided by the speaker in
comparison to monolingual children.
The results of Experiment 2 indicate that the heavy reliance on referential gestures may
extend into adulthood. The bilingual participants are using social cues to understand the intention
of the speaker more heavily than the monolingual speakers. Like bilingual children, they seemed
to rely on cues that the context provides for them to interpret the speaker’s message.
An interesting result was obtained from the English proficiency analysis, showing that
the biggest gap in the interpretation of social cues to pronoun resolution is between the bilingual
group with high English proficiency and the monolinguals.
In comparison with Experiment 1, the monolinguals seemed to behave differently when
the person using the cues was a non-native speaker of English. It seemed that monolingual
participants were more uncertain on the interpretation on the non-verbal cues provided by the
non-native speaker, in comparison to the same cues used by a native speaker of English.
One possibility could be that monolinguals were not familiar with the speaker’s accent,
and therefore responded at change more often than the bilingual speakers. However, this case
scenario seems unlikely, since most of the monolinguals were able to identify the ethnic group of
the speaker (Hispanic) and her native language (Spanish). Additionally, we know that
monolingual speakers can quickly adapt their speech perception to non-native speech sounds
(Bradlow & Bent, 2008). We also know that syntactic ungrammaticalities produced by a nonnative speaker are not perceived as ungrammatical by native speakers of the language, as
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demonstrated by the analysis of their brain responses (Romero-Rivas, Martin, & Costa, 2015),
indicating that native speakers have some degree of flexibility when perceiving non-native
speech.
Therefore, I expect that even those participants that are not familiar with the non-native
speaker’s accent, should have adapted to her speech over the course of the experiment. If it is
unlikely that the monolinguals did not understand the non-native speaker of English, however,
one possibility still needs to be considered. Monolingual speakers may assume that the nonnative accent is a manifestation of low language proficiency. If the monolinguals make this
assumption, they may also doubt that the speaker has the pragmatic ability to use the nonlinguistic cues reliably. Therefore, the monolinguals may believe that low proficiency in the
language could be associated with low pragmatic proficiency, resulting in less reliable nonlinguistic information, even for a conventionally strong cue like Looking and Pointing. Further
studies will need to address this question to clarify the monolinguals’ behavior.
Additional investigation to address the question of the monolinguals’ behavior should be
done by including monolinguals who are accustomed to listening to non-native speakers of
English whose L1 is Spanish (e.g., monolinguals recruited in El Paso area).
Furthermore, another follow-up could include the manipulation of systematic variation in
prosody, since the native and non-native speaker of English in the two experiments may have
used different prosody to stress the ambiguous pronoun. While the native speaker of English
often used contrastive/stress on the pronoun, the native speaker of Spanish may not have used it
as frequently. If prosody did affect the use of non-linguistic gesture, additional research should
address this open question.
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3.3

Conclusion
The results of both experiments show that listeners integrate social cues to better

understand the speaker’s intention and interpret ambiguity.
Also, bilingual adults seem to use contextual information to succeed in the
comprehension of ambiguous information.
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Appendix 3
Experimental Stimuli
1. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald is having
lunch with Mickey. He wants some milk.
2. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is at school
with Minnie. She wants the book.
3. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is playing
outside with Minnie. She wants the ball.
4. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is getting ready
for school with Minnie. She wants the toothbrush.
5. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald is eating
dinner with Mickey. He wants some chicken.
6. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey is making
dinner with Donald. He wants the salt.
7. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is washing
dishes with Minnie. She wants the sponge.
8. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is making art
with Daisy. She wants the stapler.
9. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey is taking
a bath with Donald. He wants the soap.
10. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is folding
laundry with Minnie. She wants the blue towel.
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11. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald is
coloring with Mickey. He wants the green crayon.
12. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald is reading
stories with Mickey. He wants the brown book.
13. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald is writing
a story with Mickey. He wants the blue pen.
14. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald is getting
ready for bed with Mickey. He wants the blanket.
15. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey is baking
cookies with Donald. He wants the bowl.
16. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey is having
a snack with Donald. He wants some chocolate milk.
17. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey is
cleaning up with Donald. He wants the broom.
18. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is planting
ﬂowers with Minnie. She wants the seeds.
19. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey is having
pizza with Donald. He wants a pepperoni slice.
20. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is painting
with Daisy. She wants the long brush.
21. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is making a
sandwich with Daisy. She wants the bread.
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22. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is playing a
board game with Daisy. She wants the blue guy.
23. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is having a
snack with Daisy. She wants some raisins.
24. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is watching a
movie with Daisy. She wants the popcorn.
Fillers
1. This story is about Donald and Daisy. This is Donald and this is Daisy. Donald is playing in
the sandbox with Daisy. He wants the shovel.
2. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is going
jogging with Daisy. Minnie wants to fill up the water bottle.
3. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald and
Mickey are playing with toys together. Mickey wants the dinosaur.
4. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy and Minnie are
going to watch a movie together. Minnie wants some popcorn.
5. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie and Daisy are
playing with stickers together. Minnie wants the big one.
6. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald and
Mickey are going to McDonalds. Donald wants some McNuggets.
7. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is playing
outside with Minnie. Daisy wants to play with the snake.
8. This story is about Minnie and Daisy. This is Minnie and this is Daisy. Minnie is at the zoo
with Daisy. Minnie wants to play with the lion.
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9. This story is about Donald and Minnie. This is Donald and this is Minnie. Donald and
Minnie are making breakfast together. Donald wants some eggs.
10. This story is about Mickey and Daisy. This is Mickey and this is Daisy. Mickey and Daisy
are playing with toys. Daisy wants the helicopter.
11. This story is about Minnie and Mickey. This is Minnie and this is Mickey. Minnie is playing
instruments with Mickey. Mickey wants to play the maracas.
12. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald is playing
airport with Mickey. Donald wants to play with the airplane ﬁrst.
13. This story is about Donald and Daisy. This is Donald and this is Daisy. Donald would like to
have a tea with Daisy. Daisy wants it in the yellow mug.
14. This story is about Mickey and Donald. This is Donald and this is Mickey. Mickey is having
a drink with Donald. Mickey wants the chocolate milk.
15. This story is about Daisy and Donald. This is Daisy and this is Donald. Daisy wants to have
some milk with Donald. Daisy wants the blue glass.
16. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald and
Mickey are going to light some candles. Donald wants to light the green candle.
17. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy and Minnie are
baking pizza. Minnie wants the flour to make the dough.
18. This story is about Minnie and Mickey. This is Minnie and this is Mickey. Minnie and
Mickey want to go out for a walk. Minnie wants her sunglasses.
19. This story is about Mickey and Daisy. This is Mickey and this is Daisy. Mickey and Daisy
are getting ready to go outside. Daisy wants to put on the orange hat.
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20. This story is about Minnie and Donald. This is Minnie and this is Donald. Minnie and
Donald are going to go play outside. She wants to wear the colored shoes.
21. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey and
Donald are getting ready for school. Mickey wants to wear the scarf.
22. This story is about Minnie and Mickey. This is Minnie and this is Mickey. Minnie and
Mickey are playing with animals. Minnie wants to play with the chicks.
23. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey and
Donald are going to go play outside in the water. Mickey wants the squirt gun.
24. This story is about Donald and Minnie. This is Donald and this is Minnie. Donald is putting
together a puzzle with Minnie. Donald wants the blue piece.
25. This story is about Minnie and Donald. This is Minnie and this is Donald. Minnie wants to
watch a movie with Donald. Donald wants the remote control.
26. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy wants to go
shopping with Minnie. Daisy wants the dollar bill.
27. This story is about Donald and Mickey. This is Donald and this is Mickey. Donald and
Mickey are going to take some pictures together. Donald wants to hold the camera ﬁrst.
28. This story is about Minnie and Mickey. This is Minnie and this is Mickey. Minnie and
Mickey have to wash dishes together. Minnie does not want to wash the glasses.
29. This story is about Donald and Daisy. This is Donald and this is Daisy. Donald is going to
make some art with Daisy. Daisy wants the play-doh.
30. This story is about Daisy and Mickey. This is Daisy and this is Mickey. Daisy wants to race
boats with Mickey. Daisy wants to be the green boat.
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31. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey and
Donald are going to have a snack. Mickey wants to eat the apple.
32. This story is about Daisy and Minnie. This is Daisy and this is Minnie. Daisy is getting ready
for a party with Minnie. Daisy wants to blow up more balloons.
33. This story is about Mickey and Daisy. This is Mickey and this is Daisy. Mickey is going to
put stickers in the sticker book with Daisy. Mickey wants the sparkly sticker.
34. This story is about Mickey and Donald. This is Mickey and this is Donald. Mickey and
Donald are going to race cars. Donald wants to be the red car.
Practice Stimuli
35. This story is about Mickey and Minnie. This is Mickey and this is Minnie. Mickey and
Minnie are going to the grocery store. Mickey does not want to buy fruit.
36. This story is about Donald and Daisy. This is Donald and this is Daisy. Donald is at the mall
with Daisy. Donald wants her phone to make a call.
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